NMR investigations of 1T 0, 33 S, 95 Mo, and 97 Mo have been used to elucidate the existence and the behaviour of the oxothiomolybdate species, Mo04-nSn 2-(n -0, 1, 2, 3, 4) in aqueous solution. Very large chemical shifts and surprisingly narrow lines have been found for these nuclei in the different species.
Introduction
In the thiomolybdates Mo04_wSn 2~ (rc = 0, 1, 2, 3, 4), four different nuclei can give rise to NMR signals: 17 Most recently 95 Mo NMR was used to study simple and low molecular weight compounds [1 -4] , and it was possible to identify different molybdenum (VI) chalcogenide anions in aqueous solutions [5] . The rather narrow linewidth of the 95 Mo NMR signal in MoS4 2~ allowed measurements of the small 32 S-34 S isotope effect [6] . Because the quadrupole moment of 97 Mo is much larger than that of 95 Mo [1, 2, 7] , 97 Mo NMR measurements will allow the acquisition of more reliable data about the natural linewidths and the quadrupole relaxation in the thiomolybdates.
Furthermore, it is known from time-dependent 95 Mo NMR experiments, that some of the thiomolybdates will decompose in aqueous solution, so that at last no 95 for the different nuclei is described in the text.
The molybdenum (VI) thiomolybdates were prepared as described earlier in the literature:
(NH4),MOOOS2 [20] , K3M0OS3CI [21] , K0M0S4 [20] . The purity of the compounds prepared was carefully checked by comparison of the electronic and IR spectra with the values reported in [22] . Generally the molybdenum complexes were dissolved in water, which had been flushed by argon prior to the addition of the solid compound.
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Results and Discussion
Some chemical shift data of 95 Mo in molybdates and thiomolybdates have been already reported earlier [3 -5] and are summarized together with the new results in Table 2 . There is an increase in the Larmor frequency of 95 Mo of about 500 to 600 ppm if one oxygen atom is substituted by a sulfur ligand in the thiomolybdates. The linewidths of the 95 Mo signals are relatively small and might still be falsified by magnetic field inhomogeneities. Therefore we used the NMR signal of 97 Mo, which has a quadrupole moment 11 times stronger than that of 95 Mo. If quadrupole interaction is an essential relaxation mechanism for the molybdates and thiomolybdates [1, 2] , the 97 Mo NMR signals must be much broader than the 95 Mo signals, and for these linewidths the magnetic field inhomogeneity plays only a minor role. The observed chemical shifts and linewidths for 97 Mo are also collected in Table 2 .
The results of the chemical shift agree well for both molybdenum isotopes. The linewidths of the 97 Mo signals are indeed much broader than for 93 Mo. In the case of the Mo03S 2~ species the signal linewidth must be extremely broadened, thus no signal could be observed for this compound. But this fact is already indicated by the linewidth of 95 Mo in this monothiomolybdate, from which a linewidth of about 1 kHz for 97 Mo can be predicted. Such a broad signal can only be detected with extreme difficulties because 1) of the low sensitivity of the 97 Mo signal, and 2), because of the low concentration of the samples studied. The quadrupole interaction in MoS4 2_ seems to be smaller than in the tetra-oxospecies MO04 2-. This is somewhat surprising, but it allowed us to observe the rather small 32 S-34 S isotope effect of the 95 Mo NMR signal in MOS4 2~ [6] . Because some of the thiomolybdate samples are partially unstable in solution, NMR investigations of 95 Mo and 97 Mo are rather useful for recording the We did not try to assign these 17 0 signals because at present only a few data are available on the is also very small [8 -10] . Consequently the NMR linewidth of 33 S in MoS4 2_ should not be too broad, as illustrated in Fig. 1 
